We surveyed resident physicians of 11 primary care programs regarding the management of upper respiratory infections and antibiotic resistance. Although they viewed excess antibiotic use as the most important factor increasing resistance, they had little knowledge regarding antimicrobial resistance and were willing to prescribe antibiotics for common viral illnesses.
One hundred six million prescriptions for antimicrobial agents were dispensed to outpatients in 1999, constituting ∼10% of outpatient medications [1] . Upper respiratory tract infections (URTIs) account for the majority of these prescriptions. In addition, 50%-75% of patients seen for viral URTIs are prescribed an antibiotic [2] [3] [4] . The inappropriate use of antibiotics for viral URTIs has been attributed to the physician's nonadherence to guidelines for treatment and to pressure from the patient.
Resident physicians in the primary care setting will assume the treatment of a large number of patients with URTIs at the end of training. Their knowledge and approach to the treatment of URTI have not been adequately studied. We conducted a survey to assess the resident physician's views on the treatment of various upper respiratory tract illnesses, the appropriate use of antibiotics, and antimicrobial resistance.
Methods. Before the study, we contacted graduate medical education programs involved in a consortium of residencies in internal medicine and family practice in southeastern Michigan. Institutional board reviews and program directors' approval were obtained. The survey was mailed to every program director in the consortium. The survey had no specific identifiers. The different types of primary care programs included internal medicine (IM), family practice (FP), medicine-pediatrics (MP), and emergency medicine (EM).
The survey included 22 Likert scale-based questions (i.e., answers of "strongly disagree," "disagree," "neutral," "agree," and "strongly agree") and 9 multiple-choice answers. Questions involved resident views regarding their education, medical knowledge and management of URTI, antibiotic use and resistance, and patient expectations.
A x 2 test was used to compare categorical variables. A P value of !.05 for a 2-sided test was considered to be statistically significant. Analysis of the data was performed using SPSS, version 10 (SPSS). When the results were evaluated, we regrouped the 5 Likert scale answers into 3 ("disagree," "neutral," and "agree") to facilitate the comparisons.
Results. One hundred eighty-two (48%) of 379 residents responded from 11 primary care programs. A total of 52.5% were men. A total of 99.5% of residents thought they had at least average knowledge about the treatment of URTI. A total of 89% of residents discussed URTI care with their attending physician for у50% of patients, and only 2.8% did not feel confident making management decisions regarding respiratory tract infections. Ninety-two percent of the residents recalled receiving у1 lecture per year on URTI, and 97% were familiar with guidelines related to URTI treatment.
For pharyngitis (table 1) , residents tended to prescribe antibiotics for more-symptomatic patients. In addition, 149 (82%) of 181 residents opted to use diagnostic tests (rapid antigen detection test or culture) as part of management. When asked about the drug of choice for the treatment of group A streptococcus (GAS) pharyngitis, they chose penicillin or amoxicillin in 140 (82%) of 171 responses.
With regard to other viral URTIs (table 2) , although 146 (81%) of 180 residents would not prescribe antibiotics for the common cold, 76 (42%) of 178 would for purulent nasal discharge. Sixty-seven (37%) of 179 residents thought that clouding of the sinuses is diagnostic of bacterial sinusitis, and 54 ). P p .005 IM and FP residents had similar views of their own education and knowledge. They differed when managing pharyngitis. Forty-nine percent of IM residents would perform a rapid antigen detection test before prescribing antibiotics, compared with 11% of FP residents ( ). On the other hand, 28% P ! .001 of FP residents and 16% of IM residents preferred obtaining a throat culture and contacting the patient for treatment if the culture result is positive ( ). Thirteen percent of IM P ! .001 residents and 24% of FP residents would give an antibiotic when suspecting GAS pharyngitis on clinical grounds without using rapid antigen detection test or culture results ( ). P ! .001 Both groups had similar responses for treating the common cold, although more IM residents than FP residents would give antibiotics for purulent rhinitis (48% vs. 26%, respectively; ). When not certain of the diagnosis, more IM residents P p .02 would prescribe an antibiotic, compared with FP residents (34% vs. 13%; ). Finally, FP residents reported being P ! .001 more influenced by patients or their parents' expectations of receiving an antibiotic, compared with IM residents (36% vs.
20%;
). P p .02 Discussion. Very little is known about the resident physician's approach to URTIs and antibiotic use, yet physicians in training are involved in dispensing antimicrobial agents in all teaching hospitals in our country. We evaluated resident physicians' views of their education, management of URTI, and antibiotic resistance.
Resident physicians considered themselves adequately informed about the treatment of URTI; in addition, the vast majority of residents were comfortable with the guidance of their attending physician when treating URTI. Moreover, 190% of them recalled receiving a lecture about URTI within the previous year. Almost two-thirds of the residents would prescribe antibiotics for patients with exudative pharyngitis. Their approach did not comply with published guidelines [5, 6] . The new Infectious Diseases Society of America guidelines for treatment of streptococcal pharyngitis recommend testing for suspected cases using either the rapid antigen detection test or culture for confirmation of the diagnosis in adults. A backup culture for pediatric patients with negative rapid antigen detection test results is still required [5] . We have previously reported inappropriate antibiotic use by residents treating GAS pharyngitis [7] . The actual overuse of antibiotics may be underestimated in our survey.
Many of the resident physicians were willing to prescribe antibiotics for viral illnesses, such as acute bronchitis, the common cold, and purulent nasal discharge. This may indicate that the inappropriate use of antibiotics in the treatment of URTI is partly related to inadequate training rather than patient pressure. Data from the National Ambulatory Medical Care Survey revealed that physicians prescribed antibiotics to 51% of patients with the common cold, 52% of patients with URTIs, and 66% of patients with acute bronchitis [8] .
The vast majority of residents agreed that overuse of antibiotics is the major factor in increasing resistance; however, almost one-third of them would give an antibiotic when the diagnosis is not certain. In addition, there was little knowledge about antibiotic resistance in URTI, with only 21% recognizing that no resistance to penicillin exists for GAS. The concern regarding antimicrobial resistance has been reported in a recent survey of physicians practicing at 4 large Chicago hospitals [9] . Physicians viewed antibiotic resistance as a national problem but underestimated the prevalence of resistance in their institutions. This underscores again the value of educating physicians in training about appropriate antibiotic use.
We found that first-year residents chose antibiotics more often for viral URTIs than did those in their second or third year of training. This is likely related to the postgraduate year 1 residents' limited knowledge about management of URTI, and it suggests that graduate medical education is providing some positive influence on antimicrobial prescribing. Knowledge and appropriate antibiotic use improve as resident physicians advance through training.
Our study has some limitations. It involved programs in a single geographic area of the country, and it did not include pediatric resident physicians. Pediatricians prescribe fewer antibiotics per patient seen, compared with other primary care physicians [10] . In addition, our survey measured the views of residents regarding the treatment of URTI; their practice may not correlate with their knowledge. It is possible that our data may represent an underestimation of their antibiotic use.
We conclude that resident physicians are poorly informed about the management of URTI. Novel effective educational interventions should be constructed to improve the resident physician's approach to URTI and thus reduce inappropriate antibiotic use. Such an intervention may also need to target faculty physicians responsible for the residents' training.
